56 are able to grow without any immunosuppression (P H Gallimore 1972, personal communication) . Thus cells transformed in vitro by adenovirus acquire most of the properties of tumour cells, but are not in fact tumour cells because they are too highly antigenic and are recognized as foreign and rejected by the host into which they are inoculated. If, however, the host's immune response is impaired by ATS treatment, the highly antigenic tumour cells are able to proliferate. The fact that the second generation of tumours is able to grow without immunosuppression strongly suggests that a selection for cells of lowered antigenicity has occurred during their period of growth in the first host.
Thus the distinction between cells with oncogenic potential which lead to the formation of a clinical cancer and those which are recognized as foreign and eliminated by host defence mechanisms is very fine; this could have important implications for patients who are being treated with immunosuppressive regimes, for example, patients who have received renal homografts, in whom there has recently been shown to be an increased incidence of malignant neoplasms of a number of different tissues (Walder et al. 1971). Inbar & Sachs (1969) have recently shown that the plant agglutinin concanavalin A has the potential to agglutinate tumour cells in suspension but cannot agglutinate normal cells. This difference in the surface structure of the tumour cells is now used as one of the criteria for recognizing tumour cells. It is well established that human cells transformed in vitro by SV40 virus grow at a faster rate and reach a higher cell density before their growth slows down than do the normal cells from which they were derived. If, however, the transformed cells are treated with concanavalin A which has been split into a monovalent form using enzymatic digestion with trypsin, their growth rate reverts to that of untransformed cells (T P Webb, 1972, personal communication) . The blocking of certain surface receptor sites and, therefore, alteration of the surface of the cell appears to modify the behaviour of the cells so that it conforms more nearly to that of normal cells.
Malignant change confers on cells a variety of new properties. These are almost certainly a consequence of either structural genetic change in these cells or a change in the regulation of the pre-existing genetic material. The studies that I have reported here suggest that proliferation of the cells alone is not sufficient to account for the malignant potential. It is the other changes, such as changes in antigenicity and in the surface of the cell, which confer on the cell those properties which will cause it to respond abnormally to the control mechanisms constraining normal cells and which may ultimately lead to the development of a clinically recognizable tumour. I would like to suggest that, when devising means of therapy, we should pay less attention to a simple increase in the mass of cells by cell division and more to control factors. A mass of cells can often be dealt with effectively by radiotherapy or by surgery, but if a small number of cells fail to respond to control mechanisms they cannot be dealt with by the classical therapeutic techniques. Advances in therapy are likely to spring from a study of the nature of controlling factors and from attempts to apply to the patient what we learn from these studies about the nature of the cancer cell. Bio-engineering in Joints with Special Reference to the Hip and Knee [Summary] Initial attempts to replace the hip involved the femoral head only, and were unsuccessful because the acetabulum continued to be painful and because no method of secure fixation of the prosthesis to the bone had been developed. The first problem was resolved by replacing the acetabulum as well as the femoral head, and the second by bonding the prosthesis to the skeleton using polymethyl methacrylate. Two combinations of material are now in use: high-density polyethylene bearing against a metal, and cobalt-chrome alloy bearing against itself. The first combination is probably preferable since the coefficient of friction is lower and there are grounds for thinking that the wear particles are biological less harmful.
Knee surgery has developed along similar lines but is less advanced than that of the hip. Devices comparable to those used for replacement of the femoral head, such as the MacIntosh arthroplasty, exist for the replacement of the articular surface of the tibia, and, though used much less frequently, for the replacement of the articular surface of the femur. Since these devices do not always give a clinically satisfactory result (as at the hip) attempts have been made to replace the joint totally. The first generation of devices with which this operation was carried out took the form of hinges with cemented intramedullary stems. These are usually composed entirely of cobalt-chrome alloy; they are liable to fail mechanically and may loosen, and if they do so surgical salvage may be difficult. Attempts are therefore now being made to replace the knee, whilst conserving more bone than is possible with a hinge, with two-part prostheses composed of high-density polyethylene bearing upon metal. Pressure and Flow in Blood Vessels Symptomatic assessment of a patient with peripheral ischoemia is often inadequate. This applies to the initial examination and the effectiveness of treatment (Strandness 1966). Measurement of pressure and flow is becoming an essential part of the diagnosis, management and assessment of operative and conservative treatment of occlusive vascular disease and it is desirable that the method employed is simple and atraumatic.
In the Blood Flow Laboratory at St Mary's Hospital we have developed a technique of assessment using transcutaneous Doppler ultrasound (Yao et al. 1968 ) and have found it compares favourably with the many invasive and noninvasive techniques available for patient assessment. Recordings have been made using a transcutaneous directional flow velocity detector (models No. 805 and No. 806, Parks Electronic Laboratory, Beaverton, Oregon, USA). These instruments use the Doppler effect to detect flow velocity by a frequency shift which is directly proportional to the velocity ofthe moving particles in the blood and it is now possible to detect the direction of blood flow by the identification and separation of positive and negative Doppler shifts. The theory underlying these techniques is reported in detail by McLeod (1967) . This technique enables the wave form pattern in superficial peripheral vessels to be recorded without necessitating exposure of the vessel. A study of brachial, femoral, posterior tibial and dorsalis pedis wave form patterns is an integral part of the investigation of each patient. The ability of this instrument to detect the direction of blood flow has been demonstrated (Yao et al. 1970 ) and comparative studies of wave form patterns with those obtained by an electromagnetic flow meter have shown a close similarity, certainly adequate for routine clinical requirements (Lewis et al. 1971) . Pressure in the distal arterial tree may also be monitored with a simple proximal pneumatic cuff.
For comparative purposes a pressure index was developed relating the ankle systolic pressure obtained with a cuff applied just proximal to the malleoli to that of the brachial systolic pressure (Yao et al. 1968 (Yao et al. , 1969 . Using the resting pressure index a close correlation has been found with the severity of the disease process, this pressure index alone frequently being diagnostic (Yao et al. 1969) . In all normal individuals examined the pressure index (leg to arm) was equal to or greater than 1, whereas in those with significant arterial disease it was less than 1. The extent of the fall relates well to the severity of the ischemia.
Further information is obtained by monitoring in the presence of an induced hyperemia. The most physiological method of achieving this is by normal walking, which may be reproduced on a treadmill where speed and distance can be accurately recorded. This will not only induce hyperemia but also give a reasonable measure of the patient's walking ability. Reliance on subjective assessment of claudication distance has been shown to be notoriously inaccurate (Siggaard-Anderson & Petersen 1968). However, the maximum walking distance obtained on a treadmill with a limit of five minutes walking at a constant speed of 4 kilometres per hour has shown good reproducibility with a day-to-day variation of less than 20% (Yao 1970) . There still remains some element of subjectivity utilizing exercise alone, as the patient may force himself to walk further after treatment (Hess 1959). Using ultrasound, however, recordings may be recommenced within 15-30 seconds of the end of such an exercise period and the recordings of the pressure response and the change in wave form following exercise are an integral part of our investigation.
With this degree of exercise in normal limbs there is little or no change in the ankle pressure, which suggests that muscle flow is always adequate during such limited exercise. In occlusive disease, however, the ankle pressure falls due to diversion of the .limited arterial inflow into the dilated proximal muscular vessels. This drop in pressure is proportional in severity and duration to the degree of ischemia. Alterations of pressure and flow following exercise may be demonstrated which depend on the extent and the severity of the disease. The fall and subsequent rise in
